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(57) ABSTRACT

A die bonding system for bonding a die on a substrate is
provided. The die bonding system includes a supporting base
for the substrate, a die pickup device for picking up the die,
and an alerting device. The supporting base includes a num-
ber of conductive and height-adjustable upper portions. The
upper portions are spaced from each other. The alerting
device includes a power source and an alerting element elec-
trically connected to the power source. Two electrodes of the
power source are electrically connected to the die pickup
device and the upper portions, and the alerting element gen-
erates different alerts according to different contacting status
of the upper portions and the die pickup device.

19 Claims, 2 Drawing Sheets
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1
DIE BOND SYSTEM

BACKGROUND

1. Technical Field

The present disclosure relates to die bond systems and,
particularly, to a die bond system for bonding a die on a
substrate.

2. Description of Related Art

A die bond system includes a supporting base and a die
pickup device. In operation, a substrate is supported on the
base. The die pickup device picks up a die from a wafer and
places the die at a predetermined position of the substrate.

In a die bonding process, if the planar correspondence
between the substrate and the die is beyond a certain toler-
ance, the die may not contact the substrate sufficiently, or
there may be gaps in the contact. The bonding between the
substrate and the die may be incomplete or decreased, and/or
the stress in the die will be increased. Therefore, the die
bonding quality must be assured. To ensure corresponding or
matching planarity between the substrate and the die in the die
bonding process, the orientation of the die pickup device in
relation to the supporting base should be adjusted beforehand.
However, the process for adjusting the orientation is carried
out manually in related art, it is inefficient and inaccurate.

What is needed therefore is die bond system addressing the
limitations described.

BRIEF DESCRIPTION OF THE DRAWINGS

The components of the drawings are not necessarily drawn
to scale, the emphasis instead being placed upon clearly illus-
trating the principles of the embodiments of the present dis-
closure. Moreover, in the drawings, like reference numerals
designate corresponding parts throughout several views.

FIG. 1 is a schematic view of a die bond system, according
to an exemplary embodiment of the present disclosure.

FIG. 2 is a circuit diagram within the die bonding system of
FIG. 1.

DETAILED DESCRIPTION

Referring to FIGS. 1-2, a die bond system 100, according
to an exemplary embodiment, is shown. The die bond system
100 includes a supporting base 10, adie pickup device 20, and
an alerting device 30.

The supporting base 10 supports and positions a substrate
(not shown) to be bonded with a die. The supporting base 10
includes a bottom portion 11 and a number of upper portions
12 supported on the bottom portion 11. The bottom portion 11
includes a rotating shaft 111. The rotating shaft 111 is con-
nected to and rotated by a motor (not shown). The bottom
portion 11 can thus be rotated. The upper portions 12 are
spaced from each other, and a height of each upper portion 12
in relation to the bottom portion 111 can be adjusted. In this
embodiment, the height of each upper portion 12 can be
adjusted by means of a screw 13 for example. Each upper
portion 12 includes a top surface 121 facing away from the
bottom portion 11. In this embodiment, each upper portion 12
is substantially a block of material with a fan-shaped cross-
section. The top surfaces 121 of the upper portions 12 form a
substantially circular supporting surface of the supporting
base 10. The number of the upper portions 12 can be changed
to any number greater than three, according to different
demands. In this embodiment, the number of the upper por-
tions 12 is four. The upper portions 12 are made from con-
ductive material(s), and each upper portion 12 has a different
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electrical resistance. Further, the electrical resistance of any
two upper portions 12 connected in parallel is different from
the electrical resistance of anyone of the other upper portions
12 or any two or more of the other upper portions 12 con-
nected in parallel.

The die pickup device 20 picks up a die (not shown) from
a wafer (not shown) and puts the die in a predetermined
position on the substrate. The die pickup device 20 is a
vacuum suction nozzle. The die pickup device 20 includes a
suction end 21, a connecting end 22 opposite to the suction
end 21, and a pumping hole 23 passing through the suction
end 21 and the connecting end 22. The suction end 21 can
pickup the die by creating a vacuum. The connecting end 22
is connected to a manipulator to automatically move the die
from the wafer to the substrate. The die pickup device 20 is
made from a conductive material(s). In this embodiment, the
die pickup device 20 is made from tungsten steel.

The alerting device 30 includes a power source 31 and an
alerting element 32 electrically connected to the power source
31. One electrode of the power source 31 is connected to the
die pickup device 20 and the other electrode is connected to
all the upper portions 12. The alerting element 31, the die
pickup device 20, and any one of the four upper portions 12
are connected in series, the upper portions 12 are connected to
each other in parallel. The alerting element 32 provides a
visible alert as to a contacting status between the die pickup
device 20 and the upper portions 12. In detail, the alerting
element 32 gives alerts according to currents passing. In this
embodiment, the alerting element 32 is a buzzer that gener-
ates different beeps for currents with different intensities.
Alternatively, the alerting element 32 can be other type of
device that shows alerts according to a current, such as a light
emitting diode (LED). The alerting device 30 further includes
a switch unit 33 for turning on/off an alerting function of the
alerting element 32. In this embodiment, the switch unit 33 is
connected between the power source 31 and the die pickup
device 20.

Before a die bonding process, an orientation between the
die pickup device 20 and the upper portions 12 require adjust-
ment to ensure bonding quality. In the adjusting process, the
switch unit 30 is turned off and, the die pickup device 20 is
moved toward the upper portions 12 until the suction end 21
contacts at least one of the top surfaces 121 of the upper
portions 12. When the die pickup device 20 contacts the upper
portions 12, the switch unit 30 is turned on, and the alerting
element 32 generates an alert to represent a contact status
between the die pickup device 20 and the upper portions 12.
If the suction end 21 of the die pickup device 20 is in contact
with all of the top surfaces 121 of the upper portions 12, the
electrical resistance of a circuit consisting of the alerting
device 30, the die pickup device 40 and all of the upper
portions 12 is the lowest, and thus the alerting element 32
generates a first alert representing that the suction end 21 of
the die pickup device 20 is contacting all of the top surfaces
121 of the upper portions 12. If the suction end 21 of the die
pickup device 20 does not contact all of the top surfaces 121
of the upper portions 12, the resistance of the circuit
increases, the alerting element 32 generates a different alert
representing the appropriate contact status of the suction end
21 of'the die pickup device 20 and the top surfaces 121 of the
upper portions 12. Because each upper portion 12 has a resis-
tance different from the others, and the electrical resistance of
any two upper portions 12 connected in parallel is different
from the electrical resistance of any other upper portions 12 or
any other upper portions 12 connected in parallel, the contact
status can be determined from the particular alert which is
given, further, the one or more upper portions 12 which is not
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in contact with the suction end 21 of the die pickup device 20
can be determined. Then, a height of the non-contacting upper
portion(s) 12 can be adjusted, or the heights of all the con-
tacting upper portions 12 can be adjusted, to ensure complete
contact with the suction end 21. Therefore, it becomes simple
to judge the planar relationship between the die pickup device
20 and the upper portions 12.

During the adjusting process, the supporting base 10 can be
rotated at least one complete rotation, if the alerting element
32 always generates a first alert, the planar correspondence
between the die pickup device 20 and the upper portions 12 is
optimal.

Itis believed that the present embodiments and their advan-
tages will be understood from the foregoing description, and
it will be apparent that various changes may be made thereto
without departing from the spirit and scope of the disclosure
or sacrificing all of its material advantages, the examples
hereinbefore described merely being preferred or exemplary
embodiments of the disclosure.

What is claimed is:

1. A die bond system for bonding a die on a substrate,
comprising:

a supporting base for supporting and positioning the sub-

strate, comprising:

a bottom portion; and

aplurality of conductive upper portions supported on the
bottom portion, the upper portions being spaced from
each other, a height of each upper portion relative to
the bottom portion is adjustable;

a die pickup device for picking up the die; and

an alerting device, comprising

a power source; and

an alerting element electrically connected to the power
source, two electrodes of the power source being elec-
trically connected to the die pickup device and the
upper portions, respectively, the alerting element
being configured for generating alerting information
according to different contacting status of the upper
portions and the die pickup device;

wherein the upper portions are electrically connected to
the power source in parallel, each upper portion has a
resistance different from the others, a parallel resis-
tance of any two of the upper portions connected in
parallel is different from a resistance of anyone of the
other upper portions or a parallel resistance of any two
or more of the other upper portions connected in par-
allel.

2. The die bond system of claim 1, wherein the supporting
base comprises a rotating shaft for driving the bottom portion
to rotate.

3. The die bond system of claim 1, wherein each upper
portion comprises a screw for adjusting its height in relation
to the bottom portion.

4. The die bond system of claim 1, wherein each upper
portion comprises a top surface facing away from the bottom
portion, and the top surfaces of the upper portions coopera-
tively form a supporting surface for supporting the substrate.

5. The die bond system of claim 4, wherein each upper
portion is substantial a column with a fan-shaped cross-sec-
tion, the supporting surface is substantially circular-shaped.

6. The die bond system of claim 1, wherein the number of
the upper portions is four.

7. The die bond system of claim 1, wherein the die pickup
device comprises a suction end and a connecting end opposite
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to the suction end, and the die pickup device defines a pump-
ing hole passing through the suction end and the connecting
end.

8. The die bond system of claim 1, wherein the die pickup
device is made from tungsten steel.

9. The die bond system of claim 1, wherein the alerting
element is a buzzer.

10. The die bond system of claim 1, wherein the alerting
device comprises a switch unit for switching an alerting func-
tion of the alerting element.

11. The die bond system of claim 10, wherein the switch
unit is electrically connected between the power source and
the die pickup device.

12. A die bond system for bonding a die on a substrate
comprising:

a supporting base for supporting and positioning the sub-

strate comprising:

a bottom portion; and

a plurality of conductive upper portions, each upper
portion comprises a top surface facing away from the
bottom portion, each upper portion is substantial a
column with a fan-shaped cross-section, the support-
ing surface is substantially circular-shaped and the
top surfaces of the upper portions cooperatively form
a supporting surface for supporting the substrate, the
upper portions being spaced from each other, a height
of each upper portion relative to the bottom portion is
adjustable;

a die pickup device for picking up the die; and

an alerting device comprising:

a power source; and

an alerting element electrically connected to the power
source, two electrodes of the power source being elec-
trically connected to the die pickup device and the
upper portions, respectively, the alerting element
being configured for generating alerting information
according to different contacting status of the upper
portions and the die pickup device.

13. The die bond system of claim 12, wherein the support-
ing base comprises a rotating shaft for driving the bottom
portion to rotate.

14. The die bond system of claim 12, wherein each upper
portion comprises a screw for adjusting its height in relation
to the bottom portion.

15. The die bond system of claim 12, wherein the number
of the upper portions is four.

16. The die bond system of claim 12, wherein the upper
portions are electrically connected to the power source in
parallel, each upper portion has a resistance different from the
others, a parallel resistance of any two of the upper portions
connected in parallel is different from a resistance of anyone
of'the other upper portions or a parallel resistance of any two
or more of the other upper portions connected in parallel.

17. The die bond system of claim 12, wherein the die
pickup device comprises a suction end and a connecting end
opposite to the suction end, and the die pickup device defines
a pumping hole passing through the suction end and the
connecting end.

18. The die bond system of claim 12, wherein the alerting
device comprises a switch unit for switching an alerting func-
tion of the alerting element.

19. The die bond system of claim 18, wherein the switch
unit is electrically connected between the power source and
the die pickup device.
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